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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim (s)] 

[Claim 1] the polyacetal resin constituent containing polyacetal resin and the annular nitrogen content 
compound which contains following type-NRI C(=NH) NR2 C(=X1)- (the inside of a formula, R 1 , and R2 are 
the same — or it differs, a hydrogen atom, an alkyi group, or an acyl group is shown, and XI shows an oxygen 
atom, a sulfur atom, or an imino group.) as a configuration unit of a ring. 

[C laim 2] an annular nitrogen content compound — the following type (1 a), (1 b), (1c), (Id), and (1 e) — or (1 f) 
[Formula 1] 
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group, or the amino group is shown, R5 shows a hydrogen atom, an alkyI group, or an acyl group, and X2 and X3 
are the same — or it differs and an oxygen atom, a sulfur atom, or an imino group is shown. R 1, R2, and XI It is 
the same as the above. Polyacetal resin constituent according to claim 1 which is a compound expressed. 
[Claim 3] The polyacetal resin constituent according to claim 1 whose annular nitrogen content compound is 
glycocyamidine or its derivative. 

[Claim 4] The polyacetal resin constituent according to claim 1 whose annular nitrogen content compound is a 
creatinine. 

[Claim 5] The polyacetal resin constituent according to claim 1 whose annular nitrogen content compound is 
isocyanuric acid imide or its derivative. 

[Claim 6] The polyacetal resin constituent according to claim 1 which contains the annular nitrogen content 
compound 0.01 - 10 weight sections to the polyacetal resin 100 weight section. 
[Claim 7] Furthermore, the polyacetal resin constituent containing an antioxidant according to claim 1. 
[Claim 8] Furthermore, the polyacetal resin constituent containing the 2nd nitrogen content compound 
according to claim 1 . 

[Claim 9] The manufacture approach of the polyacetal resin constituent which mixes polyacetal resin and an 
annular nitrogen content compound according to claim 1. 

[Claim 10] Polyacetal resin mold goods which consisted of polyacetal resin constituents according to claim 1 . 
[Claim 11] (1) When it saves at the temperature of 80 degrees C in a closed space for 24 hours, the amount 0I 



http://www4.ipdl.ncipi.go.jp /cgi-binAanjwebjcgi_ejje?uHittp%3A%2F?2Fwww4.ipdl.ncipi.go.jp%2FT„ 2004/11,/! 



generating formaldehyde is 2 the surface area of 1cm of mold goods. When saved in the closed space of below 
1 .5micro [ of hits ] g or (2) temperature of 60 degrees C, and saturated humidity for 3 hours, the amount of 
generating formaldehyde is 2 the surface area of 1cm of mold goods. Polyacetal resin mold goods according to 
claim 10 which are below 2.5micro [ of hits ] g. 

[Claim 12] Polyacetal resin mold goods according to claim 10 whose mold goods are at least one sort chosen 
from autoparts, the electrical and electric equipment and electronic parts, building materials and a pipe fitting, a 
life and the components for cosmetics, and medical components. 



[Translation done.] 
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NOTICES ^ 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A formaldehyde yield is controlled remarkably and this invention relates to the 
polyacetal resin mold goods fabricated with said resin constituent in the polyacetal resin constituent excellent 
in fabrication nature and its manufacture approach, and a list. 
[0002] 

[Description of the Prior Art] Since it excels in a mechanical property, fatigue resistance, an antifriction and 
abrasiveness, chemical resistance, and a moldability, polyacetal resin is widely used in fields, such as autoparts, 
electrical-and-electric-equipment components, other precision machinery components, building materials and a 
piping member, components for a life /makeup, and medical components. However, the demand to the quality 
shows the inclination developed more with expansion of an application, and diversification. 
[0003] It is mentioned that poor shaping, such as a silver streak of that the mechanical strength in processing 
processes, such as extrusion or a forming cycle, does not fall as a property required of polyacetal resin, that 
the affix (mold deposit) to metal mold does not occur, that the mechanical physical properties under long-term 
heating conditions (heat aging) do not fall, and mold goods and a void, does not arise etc. Decomposition of the 
polymer at the time of heating is mentioned to one of the important factors of these phenomena. Especially 
polyacetal resin is essentially easy to be decomposed from the chemical structure easily under acidity or 
alkaline conditions under a heating oxidizing atmosphere. Therefore, as an essential technical problem of 
polyacetal resin, thermal stability is high and controlling generating of the formaldehyde from a molding 
processing process or mold goods is mentioned. Formaldehyde is activity chemically, and if it becomes a formic 
acid by oxidation, and has a bad influence on thermal resistance or uses for the components of the electrical 
and electric equipment etc., a metal contact-surface article will corrode, or it will discolor by adhesion of an 
organic compound, and it will produce a contact fault. Furthermore, formaldehyde itself pollutes the work 
environment in a subassembly process, and the living environment of the use circumference of a final product. 
[0004] In order to stabilize an activity end chemically, the approach of carrying out decomposition removal of 
the part for an unstable end, and using as an inactive stabilization end about the approach and copolymer whic 
esterify the end of a polymer according to acetylation etc. about a homopolymer, after copolymerizing a 
trioxane and the monomer which has contiguity carbon to carbon bonds, such as cyclic ether and an annular 
formal, at the time of a polymerization etc. is learned. However, at the time of heating, ^^^^ decomposition in 
the principal chain part of a polymer also takes place, the prevention cannot be coped with only by the above- 
mentioned processing, but addition of an antioxidant and other stabilizers is made indispensable practical. 
[0005] However, even if it blends these stabilizers, it is difficult to control decomposition of polyacetal resin 
completely, and in the case of melting processing by the extrusion and the forming cycle for preparing a 
constituent in fact, an operation of heat and oxygen is received within the cylinder of an extruder or a making 
machine, formaldehyde occurs from decomposition and the end which is not fully stabilized of a principal chain 
and work environment is worsened at the time of extrusion-molding processing. Moreover, if it fabricates over 
long duration, while a finesHike object and tarry material will adhere to metal mold (mold deposit) and reducing 
working efficiency, it is one of the maximum factors to which the surface state of mold goods is reduced. 
Furthermore, the fall of a mechanical strength and discoloration of resin arise by polymer decomposition. From 
such a point, great efforts are continued in quest of the more effective stabilization formula about polyacetal 
resin. 

[0006] As an antioxidant added by polyacetal resin, the phenolic compound (hindered phenol) which has steric 
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hindrance, and the amine compound (hindered amine) which has steric hindrance are known, and a melamine 
derivative, an amidine compound, an alkali-metal hydroxide and an alkaline-earth-metal hydroxide, organic, or an 
inorganic-acid salt is used as other stabilizers. Moreover, an antioxidant is usually used combining other 
stabilizing agents. However, even if it uses such an additive, it is difficult to give high stability to polyacetal 
resin. 

[0007] By using the giant-molecule quantification melamine derivative by the polycondensation of a melamine 
and formaldehyde, thermal stability is raised in JP,55-50502,B and J P,6-73267,A. and improving a mold deposit 
and blooming nature is proposed. However, even if it uses a giant-molecule quantification melamine derivative, it 
is difficult to still control generation of formaldehyde notably, 

[0008] In order to improve the thermal stability and antioxidation nature of polyacetal, the polyacetal 
constituent containing the stabilizing agent which consisted of a phenolic compound and nitrogen content 
compounds, such as hydantoin and its derivative, is indicated by J P, 48-881 36,A. However, even if it adds a 
hydantoin compound, it is difficult to maintain the formaldehyde yield from polyacetal resin on very low level. 
[0009] 

[P roblem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to provide with mold 
goods the resin constituent which can improve the thermal stability of polyacetal resin, especially the melting 
stability at the time of fabrication and its manufacture approach, and a list. 

[0010] Other purposes of this invention can control generation of formaldehyde remarkably by little addition, 
and are to provide with mold goods the polyacetal resin constituent which can improve work environment and 
its manufacture approach, and a list. 

[0011] It improves the quality of mold goods while it controls generation of formaldehyde and can control 
adhesion of a decomposition product etc. in metal mold, and extraction of the decomposition product from mold 
goods and the heat deterioration of mold goods, even if the purpose of further others of this invention is under 
a severe condition, and it is to provide with mold goods the polyacetal resin constituent which can improve a 
moldability and its manufacture approach, and a list. 
[0012] 

[Means for Solving the Problem] The nitrogen content compound which has the specific chemical structure 
finds out having effectiveness remarkable as the stabilizer of polyacetal resin, especially a stabilizer at the time 
of processing, and this invention persons came to complete this invention, as a result of performing retrieval 
examination of a series of nitrogen content compounds about the stabilizer of polyacetal resin, in order to attair 
the above-mentioned purpose. 

[0013] That is, the polyacetal resin constituent of this invention consists of polyacetal resin and an annular 
nitrogen content compound, said annular nitrogen content compound contains HsIR 1 C (=NH) NR2 C{=X1)- (R 1 
and R2 are the same — or it differs, a hydrogen atom, an alkyi group, or an acyl group is shown, and XI shows 
an oxygen atom, a sulfur atom, or an imino group.) as a configuration unit of a ring. The amount of said annular 
nitrogen content compound used is 0.01 - 10 weight section extent for example, to the polyacetal resin 100 
weight section. Said constituent may contain the antioxidant further. 

[0014] By the approach of this invention, the polyacetal resin constituent with which thermal stability and 
processing stability have been improved is manufactured by mixing polyacetal resin and the annular nitrogen 
content compound which has specific structure. Furthermore, the mold goods which consisted of said 
polyacetal resin constituents are also contained in this invention. 

[0015] In addition, in this specification, "the 2nd nitrogen content compound" means nitrogen content 

compounds other than said annular nitrogen content compound. 

[0016] 

[Embodiment of the Invention] The resin constituent of this invention consists of polyacetal resin and an 
annular nitrogen content compound. 

[0017] Polyacetal resin is a high molecular compound which makes an oxy-methylene group (h:H2 0-) a main 
configuration unit, and the polyacetal copolymers (for example, the Polyplastics make, a trade name "Duracon" 
etc.) which contain other comonomer units in addition to polyacetal homopolymers (for example, the U.S. Du 
Pont make, a trade name "Dirline", the Asahi Chemical Co., Ltd. make, a trade name "TENAKKU 4010", etc.) 
and an oxy-methylene group are contained. In a copolymer, with a carbon number of about (preferably about 
two to four carbon number) two to six oxy-alkylene units (for example, an oxyethylene radical (-CH2 CH2 0-), 
an oxypropylene radical, an oxy-tetramethylen radical, etc.) are included per comonomer. the content of a 
comonomer unit — small quantity, for example, the polyacetal resin whole, — receiving — 0.01-20~mol % — 
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desirable — 0.03-1 0-mol % (for example, 0.05-5-moi %) — it can choose from the range of about 0.1-5 mol % 
still more preferably. 

[0018] Polyacetal copolymers may be the copolymer which consisted of two components, a terpolymer which 
consisted of three components. Polyacetal copolymers may be a block copolymer besides a random copolymer, 
a graft copolymer, etc. Moreover, polyacetal resin may be not only a line but branching structure, and may have 
the structure of cross linkage. Furthermore, the end of polyacetal resin may be stabilized according to 
esterification with carboxylic acids, such as an acetic acid and a propionic acid, or those anhydrides etc. There 
is especially no limit, and if melting shaping is possible also for the polymerization degree of polyacetal, and 
whenever [ branching ], and a degree of cross linking, they are good. 

[0019] Said polyacetal resin can be manufactured by carrying out the polymerization of cyclic ether, such as 
aldehydes, such as formaldehyde, a paraformaldehyde, and an acetaldehyde, a trioxane, ethyleneoxide. propylen 
oxide, 1, 3-dioxoiane, a diethylene-glycol formal, and a 1,4-butanedioi formal, or the annular formal. 
[0020] By adding the annular nitrogen content compound which has the specific chemical structure, the specia 
feature of this invention raises the thermal stability and processing stability of polyacetal resin, and is in the 
point which controls generating of formaldehyde remarkably, if said annular nitrogen content compound is used, 
the stabilization effect which exceeds the conventional stabilizer far can be discovered, and the polyacetal resi 
constituent excellent in thermal stability and workability can be obtained. 

[0021] The annular nitrogen content compound has the annular configuration unit expressed with formula (1)- 
NR1 C(=NH) NR2 C(=X1)- As such an annular nitrogen content compound, the compound expressed with 
following type (la) - (If) is contained. 
[0022] 
[Formula 2] 



[0023] (the inside of a formula, R1, R2, and R5 are the same — or it differs, a hydrogen atom, an alkyi group, o 
an acyl group is shown, and R3 and R4 are the same — or it differs, a hydrogen atom, an alky! group, an ester 
group, or the amino group is shown, and XI, X2, and X3 are the same — or it differs and an oxygen atom, a 
sulfur atom, or an imino group is shown.) 

It sets at said ceremony and is R1 -R5. As an alkyI group expressed, it is C 1-4. An alkyI group especially a 
methyl group, or an ethyl group can be illustrated. R 1 and R2 And R5 As an acyl group expressed, it is C W. 
An acyl group especially a formyl group, an acetyl group, or a propionyl radical can be illustrated. As an ester 
group expressed with R3 and R4, an acyloxy radical (C2-5 acyloxy radical), an alkoxy carbonyl group (C1-4 
alkoxy-carbonyl group), etc. can be illustrated. The amino group expressed with R3 and R4 may be permuted t 
alkyI groups (CI -4 alkyI groups, such as a methyl group etc.), acyl groups (CW acyl groups, such as an acety 
group etc.), etc. Moreover, XI, X2, and X3 are an oxygen atom, a sulfur atom, and a substituent chosen from a 
imino group (NH), and an oxygen atom or its an imino group is especially desirable. 

[0024] About the number of the nitrogen atoms which constitute a ring, two or more (2-4 pieces) pieces are 
desirable, and especially 2-3 pieces are desirable. As an annular nitrogen content compound, as long as it has 
said structure, although not influenced by especially the magnitude of heterocycle, 5 membered-ring compoun 
or 6 membered-ring compounds are [ that what is necessary is just a ring compound ] desirable. These annuU 
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X3 
(1f) 



(1d) 



(1e) 



nitrogen content compounds may be used independently, or may be combined two or more sorts and may be 
used. 

[0025] The compound which contains in a ring frame said formula (la) and (lb) two nitrogen atoms which are 
expressed, or the compound which contains in a ring frame three nitrogen atoms which are expressed with said 
formula (1c) is contained in a desirable nitrogen content compound as a 5 membered-ting nitrogen content 
compound. Glycocyamidine or its derivatives (for example, glycocyamidlne, thioglycocyamidine, creatinine, 4- 
methyl glycocyamidine, 4, and 4-glycocyamidine etc.) are contained in the compound which has the structure of 
a formula (la). Annular guanidine similar to oxalyl guanidine or its structure to the compound which has the 
structure of a formula (lb) (For example, oxalyl guanidine, 2, 4-<liimino parabanic acid, 2 and 4, 5-TORIIMINO 
parabanic acid, etc.) etc. — to the compound which is contained and has the structure of a formula (Ic) The 
compounds (for example, imino urazole, imino thio urazole, GUANAJIN, etc.) which permuted at least one oxo- 
radical by the imino group (=NH) between two oxo-radicals (=0) of urazole are contained. 
[0026] The compound which has the compound which has three nitrogen atoms like said formula (Id) as a ring 
configuration unit, said formula (le), or (If) two nitrogen atoms which are expressed as a ring configuration unit 
is mentioned to desirable 6 membered-ring nitrogen content compound. As a compound which has the structure 
of a formula (Id), isocyanuric acid imide or its derivatives (for example, iso ammelide, iso AMMERIN, or these N 
substitution products etc.) are contained, and annular guanidine, such as malonyl guanidine and tart RONIRU 
guanidine, or the derivative of those Is mentioned as a compound which has the structure of a formula (le), for 
example. Annular guanidine compounds, such as meso KISARIRU guanidine, are contained in the compound 
which has the structure of a formula (If). These annular nitrogen content compounds are independent, or they 
can be used, combining them two or more sorts. 

[0027] In said annular nitrogen content compound, a formula (la) or (Id) the compound expressed is desirable, 
and glycocyamidine (especially creatinine etc.), such as glycocyamidine or its derivative, isocyanuric acid imide, 
or especially its derivative is desirable. 

[0028] the addition of said annular nitrogen content compound — for example, the polyacetal resin 100 weight 
section — receiving — 0,01 - 10 weight section (for example, 0.01 - 5 weight section) — desirable — 0.02 - 5 
weight section — even if it is 0.03 -2.5 weight section extent still more preferably and is 0.03 - 1.5 weight 
section (for example, 0.1 -1.5 weight section) extent, generation of formaldehyde can be controlled notably. 
[0029] Said annular nitrogen content compound may be used combining an antioxidant, the 2nd nitrogen conten 
compound, alkali, or an alkaline earth metal compound (especially an organic carboxylic-acid metal salt, a 
metallic oxide, a metal carbonate, a metal inorganic-acid salt), although remarkable stability can be given to 
polyacetal resin even if it is independent [ its ]. 

[0030] For example, phenol systems (hindered phenols etc.), an amine system, the Lynn system, a sulfur 
system, a hydroquinone system, a quinoline system antioxidant, etc. are contained in an antioxidant. 
[0031] In a phenolic antioxidant, hindered phenols (4-methyl-€-t-butylphenol), for example, 2,2 '-methylene bis, 
4,4'-methylenebis (2, 6-G tHDutylphenol), 4, and 4'-butylidenebis (3-methyl-6-tH3utylphenol), 2,6-di-t-butyl^- 
cresol, 1 and 3, 5-trimethyl -2, 4, 6-tris (3, 5-G t-butyM-hydroxybenzyl) benzene, A. 1 ,6Hiexanediol-screw [3- 
(3, 5-G t-butyl-4Hiydroxyphenyl) propionate], Pentaerythritol tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) 
propionate], A triethylene glycol-^crew [3-(3-t-butyl-5-methyl-4-hydroxyphenyl) propionate], n-octadecyl-3- 
(4' and 5'-G t-butylphenol) propionate, n-octadecyl-3-(4'Hiydroxy -3' and 5'-G t-butylphenol) propionate, 
Stearyl-2-(3, 5-<5 t-butyM-hydroxy phenol) propionate, Distearyl -3, 5--G t-butyM-tiydroxybenzyl 
phosphonate, 2-t-butyl-6-(3-t-butyl-5-methyl-2-hydroxybenzyl)-4^ethylphenyl acrylate, N and N'-hexa 
methylenebis (3 5 - G t-butyM--hydroxy-tiydronalium thinner MAMIDO), 3, 9-screw {2-[3-(3-tHDutyl-4- 
hydroxy-5-methylphenyl) propionyloxy]-l and 1 -dimethyl ethylj-tetraoxaspiro [ 2, 4, 8, and 10-] [5, 5] 
undecane, 4,4 -thiobis (3-methyl-6-t-butylphenol), 1 and 1,3-tris (2-inethyl-4-bydroxy-5-t-butylphenol) 
butane, etc. are contained. 

[0032] In an amine system antioxidant, it is hindered amine, for example, 4-methoxy. - 2, 2, 6, and 6- 
tetramethylpiperidine, 4-benzoyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-phenoxy - 2, 2, 6, and 6- 
tetramethylpiperidine, a screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) OGISA rate, Screw (2, 2, 6, and 6- 
tetramethyl-4-~pjperidyl) malonate, A screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) horse mackerel peat, Screv 
(2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate. Screw (1, 2,2, 6, and 6-pentamethyl-4-piperidyl) sebacate, 
Screw (2, 2, 6, and 6-tetramethyl-4-iDiperidyl) terephthalate, 1, 2-screw (2, 2, 6, and 6-tetramethyM- 
piperidyloxy) ethane, Phenyl-1 -naphthylamine, phenyl-2-naphthylamine, N, and N'-diphenyl -1,4- 
phenylenediamine, N-phenyl-N '-cyclohexyl -1 , 4-phenylenediamine, etc. are contained. 
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[0033] In the Lynn system anti-oxidant, for example, trHsodecyl phosphite, triphenyl phosphite, Tris 
nonylphenyl phosphite, diphenyl Isodecyl phosphite, Phenyl dHsodecyl phosphite, 2,2-methylene bis{4,6-di-t- 
butytphenyDoctyl phosphite, 4 and 4'-tiutylidenebis (3^ethyl~6-tHDuthy[phenyl) J ITOR IDE sill phosphite, Tris 
(2,4-G t-buthylphenyl) phosphite, tris (2-tH3utyl-4-nnethylphenyl) phosphite, Tris (2, 4-<5 t-amyl phenyl) 
phosphite, tris (2-tH3uthylphenyl) phosphite. Screw (2-t-buthylphenyl) phenyl phosphite, tris [2-(l and 1- 
dimethyl propyD-phenyl] phosphite, Tris [2 and 4-(1 and 1 -dimethyl propylHhenyl] phosphite. Phosphite 
compound; and triethyl phosphines, such as tris (2-cyclohexyl phenyl) phosphite and tris (2-tH3utyl-4-phenyl 
phenyl) phosphite, A TORIPURO pill phosphine, tributyl phosphine, tri-cyclohexyl phosphine, A diphenyl vinyl 
phosphine, ally! compound diphenylphosphine, triphenyl phosphine, A methylphenyl-p-anisyl phosphine, p-anisyl 
diphenyiphosphine, p-tolyl diphenylphosphine, a G p-anisyl phenyl phosphine, A G p-tolyl phenyl phosphine, a 
tree m-aminophenyl phosphine, A tree 2, 4-dimethylphenyl phosphine, trees 2 and 4, 6-trimethyl phenyl 
phosphine, Phosphine compounds, such as tree o-tolyl phosphine, tree m-tolyl phosphine, tree p-tolyl 
phosphine, tree o-anisyl phosphine, tree p-anisyl phosphine, 1, and 4-screw (diphenyl phosphino) butane, etc. 
are contained. 

[0034] 2,5-di-t-butylhydroquinone etc. is contained in a hydroquinone system anti-oxidant, and it is for 
example, 6-ethoxy in a quinoline system anti-oxidant. - 2, 2, 4-trimethyl -A 1 and 2-dihydroquinoline etc. is 
contained and dilauryl thiodiproplonate, distearyl thiodipropionate, etc. are contained In a sulfur system anti- 
oxidant. 

[0035] these antioxidants — one sort — or two or more sorts can be used together. A phenolic antioxidant 
(especially hindered phenols) etc. is contained in a desirable antioxidant. Also in hindered phenols, especially, foi 
example C2H0 alkylene diol-screws, such as a 1 ,6-hexanediol-screw [3-(3, 5-G t-butyi-4-hydroxyphenyl) 
propionate] [3-(3 and 5-<3 branching C 3-6 alkyl-4-hydroxyphenyl) propionate]; for example Triethylene glycol- 
screw [3- (3-t-butyl-5-methyl-4'-+iydroxyphenyl) J I or TORIOKISHI C 2-4, such as propionate] Alkylene diol- 
screw [3-(3 and 5-^ branching C 3-6 alkyl-4Hiydroxyphenyl) propionate]; for example C 3~8, such as glycerol 
tris [3-(3, 5-G t-butyl-4-+iydroxyphenyl) propionate] Alkylene triol-screw [3-(3 and 5-G branching C 3-6 alkyl- 
4-hydroxyphenyi) propionate]; for example Pentaerythritol tetrakis [3- (3, 5-G t-butyM-hydroxyphenyl) C 4-8 
such as propionate] Alkylene tetra-all tetrakis [3-(3 5-G branching 03-6 alkyM-hydroxyphenyl) propionate] 
etc. is desirable. 

[0036] These antioxidants are independent or can be used two or more sorts, the content of an antioxidant — 
for example, the polyacetal resin 100 weight section — receiving — 0.01 -5 weight section — desirable — the 
0.05 - 2.5 weight section — it can choose from the range of 0.1 - 1 weight section extent especially 
[0037] A low molecular weight compound and a high molecular compound (nitrogen content resin) are containec 
in the 2nd nitrogen content compound. As a nitrogen content low molecular weight compound, for example 
Fatty amines, such as monoethanolamine and diethanolamine, and aromatic amines (aromatic series secondary 
amine or tertiary amine, such as ortho toluidine, para toluidine, and p-phenylene diamine) An amide compound 
(multiple-valued carboxylic amide, such as a chestnut amide and isophthalic acid diamide, p-amino benzamide, 
etc.), A hydrazine or its derivative (hydrazides, such as a hydrazine, a hydrazone, and multiple-valued 
carboxylic-acid hydrazide etc.), ureas (a urea, an ethylene urea, thiourea, or those derivatives) and poly amino 
triazine (guanamines, such as guanamine, acetoguanamine, and benzoguanamine, or those derivatives — ) A 
melamine or its derivative, a uracil or its derivative, cytosines (a uracil, uridine, etc.), or the derivatives (a 
cytosine, cytidine, etc.) of those can be illustrated. 

[0038] the amino resin (a urea-resin — ) generated by the reaction with formaldehyde as 2nd nitrogen content 
resin, for example Condensation resin, such as thio-urea resin, guanamine resin, melamine resin, and guanidine 
resin, Copolycondensation resin, such as urea-melamine resin, urea-benzoguanamine resin, phenol-melamine 
resin, benzoguanamine-melamine resin, and aromatic series polyamine-melamine resin etc.. Aromatic amine- 
formaldehyde resins (aniline resin etc.), polyamide resin for example, independent or copolymerization 
polyamides, such as nylon 3, nylon 6, Nylon 66, Nylon 11, Nylon 12, nylon MXD6, Nylon 46, Nylon 610, nylon 6 - 
1 1, Nylon 612, and nylon 6 -66-610, — Polyester amide, such as a permutation polyamide which has a methylo 
radical and an alkoxy methyl group, polyamidolmlde, polyacrylamide, the poly amino thioether, etc. can be 
illustrated. 

[0039] Ureas (a urea or its derivative), poly amino triazine (a melamine or its derivative), and nitrogen content 
resin (amino resin, such as a urea-resin and melamine resin, polyamide resin, etc.) are contained in the 2nd 
desirable nitrogen content compound. Especially a melamine, amino resin (melamine resin etc.), and polyamide 
resin are desirable, and bridge formation amino resin is desirable also in amino resin, furthermore, melamine 
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resin (melamine-formalciehyde resin) — especially bridge formation melamine resin is desirable. 
[0040] said 2nd nitrogen content compound — independent — or two or nr^ore sorts — combining — it can be 
used — the amount used — for example, the polyacetal resin 100 weight section — receiving — 0.01 -5 
weight section — it can choose from the range of 0.05 -2.5 weight section (especially 0.1 - 1 weight section) 
extent preferably. 

[0041 ] as alkali or an alkaline-earth-metal compound — salt [ of alkali metal (sodium, potassium, etc.) or 
alkaline earth metal (calcium, magnesium, etc.), and an organic carboxylic acid ]; — metal in organic -acid salts, 
such as a salt of metal carbonate; alkali metal (sodium, potassium, etc.) or alkaline earth metal (calcium, 
magnesium, etc.), such as metallic-oxide^IaCO (s)3, such as CaO and MgO, and MgC03, and a boric acid and a 
phosphoric acid, etc. can be illustrated. 

[0042] As a carboxylic acid which constitutes said carboxylic-acid metal salt, with a carbon number of about 
one to 36 saturation or partial saturation aliphatic carboxylic acid can be used. Moreover, these aliphatic 
carboxylic acid may have hydroxyl. 

[0043] As said saturation aliphatic carboxylic acid, an acetic acid, a propionic acid, butanoic acid, a caproic acid 
A caprylic acid, a capric acid, a lauric acid, a myristic acid, a palmitic acid, Stearin acid, arachidic acid, behenic 
acid, a lignoceric acid, a cerotic acid. Saturation CI -36 monocarboxylic acid, such as a montanoic acid, a 
melissic acid, and a cello blastin acid, Saturation C3-36 dicarboxylic acid, such as oxalic acid, a malonic acid, a 
succinic acid, and an adipic acid, Multiple^alued carboxylic acids, such as saturation C6-36 tricarboxylic acid, 
such as tricarballylic acid and butane tricarboxylic acid, Or these oxy acid (for example, a lactic acid, 
hydroxybutyric acid, a hydroxy lauric acid, a hydroxy palmitic acid, hydroxy stearin acid, a malic acid, a citric 
acid, etc.) etc. can be illustrated. 

[0044] As said partial saturation aliphatic carboxylic acid, partial saturation C3-36 carboxylic acids or these ox> 
acid (for example, a PUROPI all acid, a steer roll acid, etc.), such as undecylenic acid, oleic acid, an elaidic acid, 
a cetoleic acid, an erucic acid, brassidic acid, a sorbic acid, linolic acid, a linolenic acid, and an arachidonic acid, 
etc. can be illustrated. 

[0045] that said alkali or an alkaline-earth-metal compound is independent or two sorts or more — combining • 
- it can be used — the rate — for example, the polyacetal resin 100 weight section — receiving — 0.001 - 10 
weight section — it can choose from the range of 0.001 - 5 weight section (especially 0.001 - 2 weight section 
extent preferably. 

[0046] Said antioxidant, said 2nd nitrogen content compound and alkali, or an alkaline-^arth-metal compound 
may be used combining it, respectively. As an annular nitrogen content compound (A), and an antioxidant 
and/or the 2nd nitrogen content compound (B), furthermore, comparatively (weight ratio) (Former A) /(Latter 
B) =0.01 /I - 10/1 —desirable —0.1 /I -10/1 (for example, 0.2 /I -10/1) —it can choose from the 
range of 10/[ 0.3/1 -] 1 (for example, 0.5 /I -5/1) extent still more preferably. [ for example, ] If the rate of 
an annular nitrogen content compound increases especially, the amount of generation of formaldehyde is great 
improvable. 

[0047] such a component (A) of a rate and a total amount of (B) — usually — the polyacetal resin 100 weight 
section — receiving — 0.05 - 15 weight section — desirable — 0.1 - 10 weight section — it is 0.1 -5 weight 
section (for example, 0.1 - 3 weight section) extent still more preferably. 

[0048] the coloring agent which contains various additives, for example, a color, and a pigment in the polyacetc 
resin constituent of this invention if needed, a release agent, a nucleating additive, an antistatic agent, a flame 
retarder, a surfactant, various polymers, a bulking agent, etc. — one sort — or two or more sorts may be 
combined and you may add. 

[0049] The polyacetal resin constituents of this invention may be powder-like mixture and melting mixture, anc 
can be prepared by mixing by the approach of common use of polyacetal resin and an annular nitrogen conteni 
compound. For example, after mixing ** each component, kneading with the extruder of one shaft or two shaft 
extruding and preparing a pellet, The pellet (masterbatch) with which presentations once differ is prepared, the 
approach of fabricating, and — Specified quantity mixing (dilution) of the pellet is carried out, shaping is 
presented, after making a scavenger adhere to the pellet of the approach of obtaining the mold goods of a 
predetermined presentation, and Hc>h polyacetal resin, by spraying etc., it fabricates and the approach of 
obtaining the mold goods of a predetermined presentation etc. can be adopted. Moreover, in preparation of the 
constituent used for mold goods, if the particulate matter (for example, particulate matter which ground a part 
or all of polyacetal resin) of the polyacetal resin which is a base, and other components (annular nitrogen 
content compound etc.) are mixed and melting kneading is carried out, it is advantageous to raising distributior 
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of an additive. 

[0050] In a molding processing (especially melting molding processing) process, tlie polyacetal resin constituent 
of this invention can control notably generation of the formaldehyde by oxidization or a pyrolysis of polyacetal 
resin etc., and can improve work environment. Moreover, adhesion (mold deposit) of a decomposition product 
etc. in metal mold and extraction of the decomposition product from mold goods can be controlled notably, heat 
aging nature can be improved sharply, and many problems at the time of fabrication can be solved. Therefore, 
the resin constituents of this invention are approaches, such as the shaping approach of common use, for 
example, injection molding, extrusion molding, compression molding, blow molding, a vacuum forming, foaming, 
and rotational casting, and although various mold goods are fabricated, they are useful. 
[0051] The polyacetal resin mold goods of this invention which consisted of said polyacetal resin constituents 
contain the specific annular nitrogen content compound, and there are very few formaldehyde yields. That is, 
the mold goods which consisted of said polyacetal resin of the former containing stabilizers, such as an 
antioxidant, generate comparatively a lot of formaldehyde, and pollute the others and the living environment 
which are corrosion, discoloration, etc., and work environment. For example, it sets to dry type (constant 
temperature under a desiccation ambient atmosphere), and the formaldehyde yield from the polyacetal resin 
mold goods generally marketed is 2 the surface area of 1cm. It is about hit 2-5microg, it sets to wet (constant 
temperature under a humid ambient atmosphere), and is 2 the surface area of 1cm. It is about hit 3-6microg. 
Moreover, even if it controls a process condition, it sets to dry type (constant temperature under a desiccation 
ambient atmosphere), and it is 2 the surface area of 1cm. It sets to wet (constant temperature under a humid 
ambient atmosphere) below 1.5micro [ of hits ] g, and is 2 the surface area of 1cm. It is difficult to obtain the 
mold goods below 2.5micro [ of hits ] g. 

[0052] On the other hand, for the polyacetal resin mold goods of this invention, it sets to dry type and a 
formaldehyde yield is 2 the surface area of 1cm of mold goods. It is about [ 0.01-1.2micro ] g below 1.2microg 
(about [ 0-1 .2micro ] g) especially preferably below 1 .5micro [ of hits ] g (about [ 0-1 .5micro ] g). Moreover, it 
sets to wet and a formaldehyde yield is 2 the surface area of 1cm of mold goods. It is below 2microg (about 
[ for example, /0.01-1.7micro ] g) preferably below 2.5micro [ of hits ] g (about [ 0-2.5micro ] g). 
[0053] The polyacetal resin mold goods of this invention usually have said formaldehyde yield in dry type and 
wet both sides in either dry type and wet that what is necessary is just to have said formaldehyde yield. 
[0054] In addition, the formaldehyde yield in dry type can be measured as follows. After cutting polyacetal resin 
mold goods as occasion demands and measuring surface area, the suitable amount (for example, extent set to : 
the surface area of 10-50cm) of the mold goods is put into a well-closed container (capacity of 20mi), and it is 
left at the temperature of 80 degrees C for 24 hours, then, the inside of this well-closed container — water — 
5ml — pouring in — the amount of formalin of this water solution — JIS K — a quantum is carried out 
according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per surface area of mold goods 
(mug/fcm2) is calculated. 

[0055] Moreover, a wet formaldehyde yield can be measured as follows. After cutting polyacetal resin mold 
goods as occasion demands and measuring surface area, the suitable amount (for example, extent set to 2 the 
surface area of 10-IOOcm) of the mold goods is hung and sealed on the lid of the well-closed container 
(capacity 1 L) containing 50ml of distilled water, and it is left at the temperature of 60 degrees C in a thermosta 
for 3 hours, then, a room temperature — 1 hour — leaving it — the amount of formalin of the water solution in 
a well-closed container — JIS K — a quantum is carried out according to 0102 and 29 (term of formaldehyde), 
and the formaldehyde yield per surface area of mold goods (mug/cm2) is calculated. 

[0056] A numerical convention of said formaldehyde yield in this invention as long as polyacetal resin and an 
annular nitrogen content compound are included — the additive (the usual stabilizer — ) of common use In the 
mold goods of an inorganic bulking agent and the constituent containing other polymers mold goods [ not only , 
of the polyacetal resin constituent containing a release agent etc. /not only ] It is applicable also about the 
mold goods (for example, a multi-color molding article, covering mold goods, etc.) with which most front faces 
(for example, 50 - 100%) of the mold goods consisted of polyacetal resin. 

[0057] The mold goods of this invention are suitably used as the components and a member of the mechanism 
elements (active parts, passive component, etc.) of the automobile field, or the electrical and electric equipmer 
and the electronic field, building materials and the piping field, daily necessaries (life) and the cosmetics field, 
and a medical field (medicine and the therapy field), although it is usable for any applications (for example, the 
knob as bicycle components, a lever, etc.) from which formaldehyde serves as evil. 

[0058] More specifically as a mechanism element of the automobile field, the mounted electrical and electric 
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equipment and electronic parts, such as electric system components, such as interior parts, such as an inner 
handle, a FEERU trunk opener, a seat belt buckle, an assistant lap, various switches, a knob, a lever, and a clip, 
meter, and a connector, audio equipment, and a car navigation device, the components in contact with the 
metal represented by the carrier plate of a window regulator, doorHock actuator components, mirror 
components, windshield-wiper-motor system components, the components of a fuel system, etc. can be 
illustrated. 

[0059] the electrical and electric equipment - an electron — a field — a mechanism element — — 
polyacetal resin — mold goods — constituting — having — and — a metal — a contact — a large number — 
existing — a device — components — or — a member — [ — for example, — a cassette tape recorder — etc. 
— audio equipment — VTR (video tape recorder) — eight — mm — video — a video camera — etc. — video 
equipment — or — a copy machine — facsimile — a word processor — a computer — etc. — OA (office 
automation) — a device — further — a motor — a spring — etc. — driving force — operating — a toy — 
telephone — a computer — etc. etc. — being attached — a keyboard — etc. etc. — ] — etc. etc. — it can 
illustrate . Specifically, a chassis (base), gear, a lever, a cam, a pulley, a bearing, etc. are mentioned, 
furthermore, the light and the magnetic media components (for example, a metal thin film mold magnetic tape 
cassette, a magnetic disk cartridge, an optical magnetic disk cartridge, etc.) with which at least the part 
consisted of polyacetal resin mold goods — it can apply to the metal tape cassette for music, a digital audio 
tape cassette, 8mm video tape cassette, a floppy disk cartridge, a mini disc cartridge, etc. in more detail. As an 
example of light and magnetic media components, tape cassette components (the body of a tape cassette, a 
reel, a hub, a guide, a roller, a stopper, lid, etc.), disk cartridge components (the body (case) of a disk cartridge, 
a shutter, clamping plate, etc.), etc. are mentioned. 

[0060] Furthermore, the polyacetal resin mold goods of this invention are used suitable for extensive life 
relation components, makeup relation components, and medical relation components, such as an electrode 
holder of building materials and pipe fittings, such as lighting fitting, fittings, piping, a cock, a faucet, and toilet 
peripheral-device components, stationery, a lip cream and a lip stick container, a scrubber, a water purifier, a 
spray nozzle, a spray container, an aerosol can, a common container, and a hypodermic needle. 
[0061] 

[Effect of the Invention] Since the polyacetal resin constituent of this invention contains the annular nitrogen 
content compound which has the specific chemical structure, it can improve sharply the thermal stability 
(especially melting stability at the time of fabrication) of polyacetal resin. Moreover, about said annular nitrogen 
content compound, the yield of formaldehyde can be extremely controlled to a low by little addition, and work 
environment can be improved greatly. Furthermore, even if it is under a severe condition, generation of 
formaldehyde can be controlled, extraction of adhesion (nmold deposit) of a decomposition product in metal moh 
and the decomposition product of mold goods and the heat deterioration of mold goods can be controlled, and 
the quality and the moldability of mold goods can be improved. 
[0062] 

[Example] This invention is not limited by these examples although this invention is explained more below at a 
detail based on an example. 

[0063] In addition, in the example and the example of a comparison, about the yield of the formaldehyde from 
dry type and wet mold goods, it is the following, and made and evaluated. 

After putting the resin sample often [formaldehyde yield from mold goods in dry type] test pieces 
(2mmx2mmx50mm) (the total surface area of about 40cm 2) into the well-closed container (capacity of 20ml) 
and heating within a thermostat at the temperature of 80 degrees C for 24 hours, air cooling was carried out tc 
the room temperature, and 5ml of distilled water was poured in in the syringe, the amount of formalin of this 
water solution — J IS K — the quantum was carried out according to 0102 and 29 (term of formaldehyde), and 
the formaldehyde gas yield per surface area (mug/cm2) was computed. 

[0064] After hanging and sealing the test piece (100mmx40mmx 2mm; the total surface area of 85.6cm 2) whic 
excised and obtained four sides from [formaldehyde yield from wet mold goods] plateHike mold goods 
(1 20mmx120mmx2mm) on the lid of the bottle made from polyethylene containing 50mt of distilled water 
(capacity IL) and leaving it at the temperature of 60 degrees C in a thermostat for 3 hours, it put at the room 
temperature for 1 hour, the amount of formalin of the water solution in the bottle made from polyethylene — 
J IS K — the quantum was carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde 
yield per surface area of mold goods (mug/cm2) was computed. 

[0065] After mixing at a rate which shows the anti-oxidant [pentaerythritol tetrakis [3-(3, 5-G i-butyl-4- 
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hydroxyphenyl) propionate] 0.3 weight section and a creatinine in Table 1 in examples 1-2 and the example 1 of 
a comparison - the 2 polyacetal-resin 100 weight section, melting mixing was carried out with the twin screw 
extruder, and the constituent of a pellet type was prepared in them. Using this pellet, with the injection molding 
machine, the test piece was fabricated and the above-mentioned evaluation was performed using this test 
piece. A result is shown in Table 1. 

[0066] In addition, it evaluated like the above about the non-added example of a nitrogen content compound, 
and the example using cyanoguanidine as a nitrogen content compound for the comparison. The polyaceta! resin 
and the nitrogen content compound which were used in the example and the example of a comparison are as 
follows. 

[0067] 1. Polyacetal Resin (a) :Polyacetal Resin Copolymer (Polyplastics Make, "Duracon") 

2. Anti-oxidant (B) : P entaerythritol Tetrakis [3-(3, 5-G T-ButyM-Hydroxyphenyl) Propionate] 

3. Nitrogen Content (Compound OCreatinlne (D): — Cyanoguanidine [0068] 
[Table 1] 
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[0069] While work environment is greatly improvable since the resin constituent of an example has the very 
small yield of formaldehyde compared with the example of a comparison so that more clearly than a table, the 
quality and the moldability of mold goods can be improved. 

[Translation done.] 



http://www4jpdl.ncipi.goJp/cgiH3in,4ranjyeb_cgi_ejje 



2004./I1/1 



(i9)a*HiiffFit (jp) (12) ^ ^ fF ^ $lx <A) aimnmm'jkmm^ 

335518 

(43)'jkm 0 ¥fiS;il¥ (1999) 12^ 7 B 



F I 

C 0 8 L 59/00 
C 0 8 K 5/3445 

5/3462 

5/3472 

5/3477 

m^m^ m^mom2 ol (^ lo h) mmM^zm< 





#^^11-57626 


(71)aiISiA 


390006323 












(22)!±JPB 


¥68:11^(1999) 3^ 4 B 






:^clE)»:*:Bgm**E^±WT2TS asm 






(72) ^BJ 


nm 






ItP^lO- 77101 






«^ll!^m±rfJg'g973#ft6 J}?U 


(32)<15feB 


¥10(1998) 3 fl25B 










B*: (J P) 


(72)^1 




liIBB 










^ra»S±ftiS^973#fl6 #u:/^xg^ 


















lA 





(54) [^Bj<;)i&i&^i ^-'}T'\L^—)vmmmm.m^^xs^(D^7^y5m 



(57) [^*^J] 

xm^^^m^^it^mo, o i - 1 omfiass^^gsip 

NR2 c (=xi ) - (ci^r-r. Ri ^xS'Ri \t. 



(51)Int.Cl.* 
C 0 8.L 
C 0 8K 



59/00 
5/3445 
5/3462 
5/3472 
5/3477 



(2) 



1^ 11-335518 



-NRs C (=NH) NR2 C (=X, ) - 



(»*iS2] ^4^g^^^{b^i^A^. Ties (1 



N N 

Xi X2 



NH NH 

^ R4 
(la) 

NH 

K 

(Id) (1e) 

S> X«T 5 yS&^b> R 



a) , ( 1 b) « (1 c) 
(1 f) 
Mb 11 

NH 



(1 d) > (1 e) , Xtt 



(lb) 

NH 

"^^N^N 

R4 R3 



N N 

Xi R5 
(1c) 



N 



NH 

,A..,R, 




X3 



0 OMSSBlr^L 



m^m 11] ( 1 ) its 8 0 2 4^ppi&^Es^ra 

-fi i c ^5 1 . 5 m gJEAT. Xtt. (2) t^it 6 0 



56> [0 0 0 1 ] 

^mx^w> u 7c ' J 7 '-)vmmmm ^u^zm-t^. 

[0 0 0 2] 

^m^. mmw^^mm^. mm^a^-BLn^mmzmnx 
40 mw>^uf^E(D^m\z^\^^xji:<mm-^nx\^-^^o ut^^l 

[0 0 0 3] 7-fe^-jUM^i^cS*^n^1#ti<h L 

T. w^:^\^m.mjimt^E<j)mjLTM\z:^\<if^mnm^ 
'o{zmm^(D^-^)^—<Dj^mfi^ms^n^. m\z. 



(3) 

3 

to 0 0 41 itm^izfs^:f3imm^^^it^^rc^. 
^mi^zh'j:t^^ytm^tj:.-y')i'. m-^-^^ji-^-jir^ 

^t. ±tmm(D^x\tnm'v^r. mmmitz\tmim± 20 

[0 0 0 5] b;^f^L> z.n^<D^mm^w.'^\^x'h. if- 
u T^^-)vmm<j^^7^m^^'^\zmm't^ c <i:tiSiiT 

j:m\zwmmm.^mi\:^-^^o ^tz. mm^izt:>rzo^ 

\z. m.mffn<Dnm^m^^T^'^^m.±^m(Di^t.fx 

oxi^^o ^^\z. ^-'}^-6^m\z^r^mwLm^m(D^ 

[0 0 0 6] ^-')T'^^-)\^mm\zmm^n^mim]t 

»J<hLX^l. iLmnm^^'r^y:^J-Mt^^ (t:> 

^(D^^itm^m^^t^itxm^^^n^^ L.^^h. ceo 
^of^mmm^m^-^T^. #u j-^^-ji^mmizi^i^T 

[0 0 0 7] i|#i^0§ 55-50502 ^{£):m'BLU^mW- 
6 - 7 3 2 6 m^j^m\Z\t. ^y^ytn-^JUATJi^^}:: 

\^ ^(Dmm^i'Z^^m^T^^mit^ ^ ^ ymmi^^m^^^ 



m^W- 1 1 - 3 3 5 5 1 8 

4 

AT;i/xb \^<D±^imm\zmm'r^:zt^mmx$> 

So 

[0 0 0 8] ^mm4 8 -8 8 1 3 6^^$6tC^l. t}^ U 

T)v^\i ]^%^m^m^x^\^'^v^}v\zmn-t ^z tt^ 

to 0 0 9] 

^ m ^ ^ it ^ 3fe # T ^ s tfJi a ^ ife *D J:: IK ^ (t:) M 3t 
to 0 1 0] *§TSBjcD<iaoa6?iti, :i>a<D^jjpx7j^;i/A 

tool 1] *^Bjco$^tcft6cogW^^. i§^>^^^#T 
iPp <D ^ * >f k ^ «I S«J T # S (h i: 'fe ^ fl^ a O S « ^ ± 

i^w^^^^mx^^if^)T^^'-)\ymmmm^^^ 

to 0 1 2] 

;i^«Bi<D^5gS[iJ. #{c*PX^(7)^3i:^JchbXg|^;^^^ 
to 0 1 3] -r^ciit:)^. *f§Bjo:?^g T'-fei^^-Jl/mflgffi 

C (=NH) NR2 C (=Xi ) - (Ri IkZSVi'z \t. 

Jil 0 oassBtcMbTo. 0 1 ~ 1 osMSBgjSxfe 

to 0 1 41 :*:^0BCO:^r*T-ti. :^ U T :^ 



(4) 



i^p 11-33 5 518 



[0 0 15] 2^BgaStC4Dl.^T, m2<D^m^ 

[0 0 16] 

[0 0 17] 7fiUT±^-Jimmt\t. 't^-y:^^U> 
^y^-ty ^ 4 0 1 Oj t^^) . :t^z^^^U>m 

tij^«^2'-4gK) (D:t^iyT)l=^U>mm, (MX 

:t^iy:3L^U>m (-CH2 CH2 0-) . :t=¥i^ 

■fer$^-;UmjlB^^^C*fL.T. 0. 0 1-2 0^Ji.%. » 
^L<tlO. 03-10^;i^% m^^i. 0. 05 — 5 

, ^ ^l;i»^L<tio. i-5^;i/%gsa)^ 
[0 0 1 8] -^-[i. 



[0 0 19] BflKTj^U 7ir^-Jl/gtJlgfri. m^itt. t^JU 

^ h\ t: U>^=^ij--r 1. 3-z^:t^'Jy>. 
i>JL^U>^'^J 1, 4->''37>i^:^ 

a-^-r ^ c ^3 D M3ST# ^0 

[0 0 2 0] 2^l^0jCO^fetl. 4#^(7)^b^ig^^W1--l) 

mvt^m^mit-^m^mmr^ztiz^D. ^^ut±^ 
[0 0 2 1] m^^m^^^t^m-^. s (d -nri 

C (=NH) NR2 C (=Xi) -T^:b$tl-^Jlt^t« 
VX^t. TfS^ (la) - (If) xmt:>^n^it^^ 
[0 0 2 2] 

[Yk;2] 



NH 



NH 



NH 



(la) 
NH 

k 
(Id) 



(lb) 
NH 

.A. 



N N 



(1c) 




NH 

1 



Ri 



R, R3 




[0 0 2 3] i^^. Ri . R2 . 

tulBSt^^^^T, Ri --Rs X^t)Bn^7 Jl^)lSt 



X3 

(1e) (1f) 

?J>^*^j7KT#^o Ri , R2 RZSR?. 

(C2-5 7S/JU:t-4^>S) , 7)Vzi^iyt})Vw^:z.)V^ 

50 ^)lmr^E<DC^^ a7 )V^)V^f^^) -1^7S-JUS (7iz 



T^t:)en^7f>;i/ 



7 

[0 0 2 4] m^m^t^^mm'F(^mz'o\y^x\t. 2 
[0 0 2 5] »^\^\^^^m^mit^m^z\:^. smm^m 

^mit^m<tLT. ttlBS; (1 a) RZS (1 b) T^t) 

^n^^vts:2mo:>^mm^^mn^^{z^t^^t^^. x 

t^ffllSS (Ic) T^:b$n'i)J:3 7"j:3flcD^^S^^ 

]g#t&tc-&mb-&^7&^^*n^o (la) (D:^ig^* 

■r^^b'&^t^t^iti. ^^j zj 7^ zyyxi^'t commit m 

T5^->. 4 -^^;i/i^U :nS/T5: 4, 4-^U 
:3zyy^i>>Ua) f3iEf)^^mn^o 5K (lb) cr)«5i 

mtmm<Dm^i:f7:^i^> m:^^t. :t^^o jiy^^T- 
-jy. 2, ^ J n^n>m. 2, 4, 5-h'j 

^ y /t^/t>K;^£) ?^j:^;&t^^n. ^fc. s: (1 

c) ;i/(7) 2oo:t 

=^^ys (=o) (D'^'^. 'pt^< E^i-DCDzt^'jm^'i 
^/s (=NH) ^^mLfzit^m m?L\-i. 

[0 0 2 6] it^^\.\^^QAmm,m^^i\:.^mz\t.. 
(Id) (D^on.^mo^mmf'^mmm.^&tx.x 

Wr^ib^^J. ^^I'^tit^ffS^ (1 e) X\t (1 f) T 
S ^ ^ ^ ^ ct 3 7^^ 2 ffl cog ^1^^ ^ Jim^mii <h b 

-r^i\:^mt)^m^i^n^. (id) <z);^3g^wt-^>fb 

N^^#:fd:cH) UET^^^^n. ^ (1 e) CD^ftiS^^I" 
h n - ^ T - >^ >fc£ £ ^ T - > X 

^^/^^*;o^^^^f »E>n^o ^ (1 f) (vmrn^^T^it-^^ 
ifZ i-t. y. V u ;i/ - > E ^^T-'j >it 

xx\ft2m&.±m.^'^t)itTmmT^^. 
[0 0 2 7] mt^m'-^^m^^it^^cD^x^t. ^ a 

a) X\t (Id) T^t)$n^^b^^;^>W^L<. ^^U 
n f> 7 a v> >X^^^<DK^«:7S: <Jf <D ^ U a v-T ^ >^ 

-r^ vx\^^<Dmmwf)m\zn'^v\^-^. 
[0 0 2 8] mt^m-^^'^m^^it^mmmwm^t.. m^L 
#u 7-fe^-;i/^j3ii 0 o«aa${c*tUTo. 0 1 



(5) 1 1 - 3 3 5 5 1 8 
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--lOfiMSB (fi«J^ti\ 0. 0 1-5aagK) > jFfSL 
<tSO. 02-5afta5. ^etC^fS U<tlO. 03- 

2. 5afigBsaT&o. 0. 0 3-1. 5 Mags m 

0. 1-1. 5SggJ) 8«T*oTfe3^;UA7 

[0 0 2 9] S5t2^«^^^w{b^^^t^. ^nmkx^ 
10 ^M*s. ^mmitm. ^mmmm.. ^mmmmm 

[0 0 3 0] ^<b86jh?fijtcti. mX\t. T'oiy-Jl/^ 
(t:>^- Kr7:iiy-;U®7tj:£) . 7^>5^. U 

[0 0 3 1 ] y :iLj-)V^mimitmz\t.. t:>5^-K 
yj^j-jum. m^^i. 2, 2' -p^^U>t:X (4- 

6 ~ t ~7'^;i/:7xy — ;i/) .4, 4 ' 
u>\^y. (2, 6 t -7*5^;i':7 jiy-ji') , 4, 
20 4' -r^^u-x>h*;;?. (3-;<^;i/-6- t -:/^>/ur7 

xy-jU). 2, 6 ~ t - ^'^^^Jl/- p l/^/— 
Jl/. 1, 3, 5-hUy5^;U-2, 4, 6-h'jX 

(3, 5 -V?- t 4 - t: H P ^ > >^ JL-) 

'^>if>> 1. 6 --^ + i^->i^::t-;i/- t:;^ [3- 

(3, 5 t -y^;^-4-t: Kd::^'>:7xz:;1/) 

[3- (3, 5 t -:/5^;i/-4-h KP^i>:7ai 

y. [3- (3 - t 5 -y^ji/- 4 ~ t kd=^ 

- (4', 5' - V- t -y5^;i/:7aiy— ji/) yptf:^ 

^-h> n~:t^i$^y'yjV-3- (4' -t:HD^->- 

3 ' , 5 ' t --y^^Jl^y xy-jl/) hf::t^^~- 

Xt-7U;1/-2~ (3. 5 t - 4 - 

h Fp:^->r7icy-;i.) ynepT^^-h. >^:^y'T^)ji 

- 3, 5 t 4 - h FD4^i/^>>?;l/3}^ 

7.7!^T^-h. 2 - t -y^^;!/- 6 - (3 - t -r?*^;!/- 

5 - y 2 - h H p4^v^>>?;I/) -4-y^ji/:7 

4^? (3, 5 -S^- t -:7'5^;l.-4- h Fn4^>-~ t: KdS/ 
>-:^^^ H) , 3, 9 - hiX { 2 - [3 - ( 3 - t - :/ 
^Jl^- 4 - b F a^^fy- 5 -y5^;U7x— ;i/) ypti:t 

-i, i-i^/^;px^;H -2, 4, 
8, 1 0 F ^:^:^-tj-X If n [5, 5] ^>^ti>. 

4, 4' -^::^bx (3 ~y^;i.- 6 - t -'7*5^;i^:7x 
y-;p) . 1, 1, 3 - F u 7. (2 -y^;i/- 4 - h F 
n^v-- 5 - t -:^5^;i.:7xy-;i.) zf^>UE^^^± 

[ 0 0 3 2] 7^ >^^{blS6±^J^C(-i. h:>:5^*-F7^ 
50 >m. WiXi^t. 4-^h=^iy-2, 2, 6, 6 - F ^ 
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6, 6 --x h^^^Jl/e^U>^>, 4-37ji/4^->- 
2, 2. 6, 6 -7" h^;<5^;Ufcf^U >^>. b'X (2. 
2, 6. 6-7^N^;<^;i/-4-hf^US^;i/) 
-h. h'X (2, 2, 6, ^-^Vy^^JV-A-}!^ 
U>?;W ■=?n:^=.-h, (2, 2, 6, 6-5^h5^ 

-5^;!/- 4 - hi^U 7v^-h, tiy?; (2. 2, 

6, Q -^^h'y ^^JV- -^n^-V. 
tiX (1. , 2, 2. 6, 6 -^>i7;^5^;l/- 4 - tf-^ 
U>^;i/) irA^-h. k*X (2, 2, 6, 6-5"h5^ 
^ji/-4-e^u 7"i/:7:^u-h. 1, 2~-bx 

(2, 2, 6. 6 ~T^N^;^5";i/-4-lf^U>?;i/:t4^ 
- 2-±y^)VT^y. N, N' --Jy 1. 4 

:^XyT-Xh. yrxLnjVzy-iyy^zyJU^y.yr'ih. 

2, 2-p<5^u>fc:x (4. 6 t -r^^;^:7 3l- 
;^) ::r^^;i/3is7.:7 T-r 4. 4' -p^^^UT^vex 

(3 6 - t -:ff')ly :j:-)l) zy h U^i/^l- 

^y.yT^h. hux (2, 4 t - >^^;w:7x- 
M 3J^X:7T'f h> hUX (2 ~ t --i^^^^;!/- 4 
;i/:7x:z;i/) :^xyy'^h. (2, 4->?-t- 

7 ^ jl/:7ic~;i^) j^Tsyy^h. hux (2-t-:/^ 
;i-'7x~;i/) 7}n;^:7 tix ( 2 - t -:7*5^;i/:7 

:7ai-;i./}^X7T-r hUX [2- (l, 1- 
i^^^)lZfu\:f)l) -yjL=l)V] ^xyy-^h. hUX 
[2, 4- (1, 1 ->^;<f^;U:/P t:;U) ->^x:::;i/] 
:^7.yr-rh. hUX (2 - v'^D^=^v'JI/:7xn;i/) 
3t^X>^r-f hUT. (2- t -:f^Jl- 4-y:iL-)l 

yjLrDi) y^xy y-i hr^Eo:)7i^y.y T-( hit"^^ \ R 
zfh 'J j^'^ji^y.y ^ h u t:;i'3^^x:7><>, h 

s^:7 a:z:;i/t'— ;i/7j^x:7^ y u ;i.>?:7 x— jI/7!kx"7 

>. v>~ h^))Vi^y jL-)Vit^7.y ^ i^-p-y-i^ 
x-;1/7In7>.:7^ >, s^- p - h )iy jLZDiTT^xy 

2, 4 ->?;<^;i/'7x-jP7}^X:7^ hU-2, 4, 

6 - h u ^5";i/:7x-;i.7^x >. h u - o - h u ;^ 

7j^x:7^>. h ^} ~m~ h^j )i-^y.y ^ hU-p- 
h u ;i/4^xx^ >\ h u - o -7- >/;i//j^x:7^ >. h 
U - p -T — v-Jl^Ti^x:;^ >. 1, 4-t:x (>?:7x- 

[0 0 3 4] t: KD4-/>2^@tfl::il6it»J(Ci^. ^lA^f-. 
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2. 5 t -y^^jl/h HD^y >J^<?::6^-i'^n. ^ 
2. 4-h»jy5^;i/~i, 2->?b FD^^y U >?S:«i:7&^* 

[0 0 3 5] :iti^(Dmitm±m\timy^\t2m&.±m 
-)iw^mim±m (mz. t:>i5^^-H:7xy-ju^) 

10 E-m^^ti^. t:>iS^- K:7xy-;i/^s<7)*Tfe. 1# 
\z. m^^s.. 1, 6 --\^-i^->>?:t-;V-HX [3- 

(3, 5 t ~X'5^;i/-4- t: KD^^i/y^x-;i/) 

X [3- (3, b-i>-^^Cz-, Til-^^;!/- 4 - t K 

ix>^^u a— ji/- ex [3- (3 - t -y^^ju- 5 - y 

4 - b: F n^^v-y x~ri/) 7'Dc:^^---h] ^^j: £ 

[3- (3. 5 ->>-5i^4SC3-6 T;b^;P-4-tFD 
20 ^S/7x-;i/) yafci:^:t^-h] ; U -fe U > 

FUX [3- (3, 5 t 4 - t: Fa^r 
v-^x-JW -i/Dtfi^r^^-h] fci:a:c7)C3-8 7;P^l^> 
hU:t— ;i/-tfx [3- (3, 5 ->?-^i!!£C3-6 r;i- 

^^U- 4 - b F □4^v'-7xz:;^) T'n b::^:?-- F] ; 0ij 
^ti. ^>:$'XUXU F-;i/xF^=t^X [3- (3, 5 
->^- t -:7*^;U-4-bFD4^v':7xXJU) x"Db^ 

X [3- (3, 5 ->?-53^(!gC3-6 yjl/^JL- 4 - b F 

[0 0 3 61 ^ni^(Dmimstm\^m^m'r:\ y.\^-m^j. 

•fe^-JHSJi 1 0 oa«SB(;:*fL.T. 0, 0 1-5S« 

[0 0 3 71 2 (om.m^^i\:^m\z\'X. m^^it^^ 

^>m (o~ h)\y^ -y>. p-h)U-ii^>, p-7xX 

40 u>z^7^>t^^(D'^mmm2mT^>x\^m3mT^ 

» . T^F^b^i^ (-^n>T^F, 'jy^)mi^T 

^ }^tji^co^mt3)i^7f^>^y ^ F, p -Ta y ^>XT 
^ Ft^j:^) . b F^S^>Xti^Oli##: (bF^>^>. 

F/^^) . mmm mm. Ji^u>mm. 'f-:tmmji\'t 
^ >mji\t^n^<Dmmi^. ^y ^ >:sL\t^(Dmm 

m . ^ 'yiy)lX\^^ commit (tf "7 1^)1, y')i^>t^ 



11 

[0 0 3 8] ^2(^^^^^ftffli<i:LTtl. ^JA«. ^t^ 

Si, -v>ymmt^E(DW^mm. mm- ^^^ym 

ymm. ^yv^y^^y-y^^p^ymm, ^mm^-^} 
7^y-:^'y^ymmuE<D^m^mmis.E) . ^mm 

7^y-^-)VAT)V^\:L\^mm >tfSi;^j:<hO . 

-iayee, i-^uyii, -r-^uyiz, i^-iayu 
XD6, :^-fp>4-6, :^'1'D>6-10, :h-r D > 
6-11, :^-fn>6-12. ±^uye-66-6l 

£) 7:>^*^^n'i)o #tc^"^^>, T^ymui (p<^^> 

[0 0 4 01 HUfe^2cr)Sm^WYb^#ltl, 

Tir^-JHtSgl 0 OSagBtC*fL.T. 0. 0 
l-SfiMSB, »^L'<H0. 0 5~2. 5a«gB (# 

[0 0 4 1] T;u:^U3?.t^T;u:^u±?S^m^b^4^-^:L 

)i^^ymt<Dm : c ao. umof3:a<D^mmit 

^ ; C aCOz . M s C O^t^ E (D^m^mm. ; TJU:^ 

[0 0 4 2] mmts )it-ym^m^^m^^ ^f3)v^-y 

[0 0 4 3] mM^mfum^iijm:^ )iyi^ymti.Tit. m 

x^TU>^. 7^4^i>>lt. ^^=zym. ^JCfy^i^j 

ym. ±^^ym. ^ty^ym. y'ji>>^. -irny^ 

X5^>^7^j:i:COlSSiCi-36^y ::^jl/7p>@g-^. v-jx^j? 
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m^E(Dmnc^-z^ V ^) ti )vt-ymt^Eo^mf^ )v^y 

iS^. t Kn=^v^e7 ij \iYu^yn)\,^^y 

E) t^Ei:)m7T^X^^o 

[0 0 4 4] mw^mmmmt})vr^ymEvx:\t.. ^ 
yy'yuym. ^tuoB^. x^-<v>s, izhu^y 
x^Ji^tim. y^yyyym. v)V\iym. uy-;i/ 
'j/iyym. 7y^\^ymt^E(D^mmc3~zsti)i 
t-ymx}ft::n'^(D':t^ym mxu. yDtf:t-;u 

[0 0 4 5] B5feTJI/:^'JXti7;^:^U±^^K^b^4^ 
e^JAti. 7ii37-;W1l}fli 1 0 0aaa5^:i>c*L'T. 

0. ooi-iosfiSB. if^u<^lo. ooi-sa 

[0 0 4 6] *uiBst^t:i»±^j. mmm2(Dmm^mit'^ 

-^it^m (A) E. mitm)tm^zs/'^\^m2(D^m'^ 
^it^^ (B) EcDWi^ (mmit) mx^t. mm 

(A) (B) =0. 01/1-10/1. jr?^ L 

< 0 . 1/1 — 10/1 tf> 0 . 2/1 — 10 

/I) . $ ^>tCi?^L< no. 3/1-10/1 (^J^ 

tf. 0. 5/ 1 — 5/1) S*(7)^Sl7()^6?S^-tr^,^o 

J^? [0 0 4 7] Z:(DJ;i'DUm'^<Dl&^ (A) (b) (7D 

^fiti. 3i^U7ir^-JHaSgl 0 oaagBtc^fL 

TO. OS-lSSfiSB. S?^b<tl0. l-10«fi 
gg. ^^t::»^L'<«0. l-5Saa$ mA.{:£. 0. 

[0 0 4 8] :^^BMa:)-^^jT±^'-)immm.^m\z{t. 
^t:>i^x^imvxh^\.^o 

%tLm^^m'pmmm.^^x^'oxh^<. ^uyir^- 
)vmmEm^m.m^^i\:%mE^mm(D:^i^xu^r^ 

m.i^t<^E\z^K)Hm-^'\±tz.\^.. f&ML. m^coME^cz)^ 
50 m^n^%^ymuEf)mmx^^. ^tc, j^&m^aizm^-^ 
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[0 0 5 0] :^mm(Dt^^)7'ti^-)immm.^mt. m 

hx-i^>^tt^:^4#{-3k#T#. iSi^JnxPt CO it PnlS 

^^#•^^^0 ^(Dtz^. ^mM<Dmmm^m\t. mm 
(D^mzum^ m^^t. Mm^m. wm^m. mm^m. 

T\ m^(D^m§'a^fs^mT^(D{zmm-^^h^. 

mis ^ nx ^ ^ u 7 ir ^ p°n e CO 

0. MS: (tl^aMP^ffl^T) Jr:fe(/^T> *M^1 cm 

mfzDl. 5ugmT. (tlfirliS^IB^T) 
fi, ^ f# ^ 7&^*@i H T * ^ « 

[0 0 5 2] c:tiic?:*bT, ^^p^cDTKUT-fe:^^-;^^ 

^m^acommmi cm' ^fcoi. 5Mgi^.T(o- 

1. 5 At gSiS) . iF?^b<fil. 2 m sUT (0- 

1. 2 m gss) . mzo. 0 1-1. 2 m g^s-e* 

-5. ^;^> rMSit^^^iz-^T. tJ^JI/ATJI^t'I:: H^:^*?!?^^^ 
JF^i?pC>SS«l cm^ ^rzD2. bus&.T (0-2. 
5MgS«) . $f^L.<fi2 M gi^J^T (^lAtf. 0. 0 
1- 1 . 7 m g^K) T^^o 

^RzSM^<Di^^'fn^^—:ijifZ^^^x. SuffiA^^J^ATJ^5=' 

[0 0 5 4] U:^. $z;S:T(05j^;^A7;i/-x b F^:tM 

Jf^a°p^- i^^M{C.^O^KbT*®f*^»JitL.Artg. -^CO 
^^q^dCO?!^^* mpL^t. ^ffi?il0-5 0cm= tts. 
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(^S2 0ml) {ZXtis SS8 0 

SmiaAb, ::CD7KS?i^<7)7}^JV-7U J I s K 

0 1 0 2, 2 9 (:^)UATJl^\iV(Dm) IZlit^T^M 

(Mg/cm^ ) 

[ 0 0 5 51 rMi;TC07tNjI/A7;i/5'b F^*a 

:k(DX^izvxm\^x^^. #U7-t^-;umSi^ 

10 ^m^aoym^m im^\i. ^bhi o-^i o o cm^ <t 

f^^mm) ^> ^§7K5 Om 1 (^Sl 

L) (Dmz^Tirfxmmv. fiSffif^ic^se ot:-e3 

4'07jc^?g(D3i^;i/V>j >fi^ J I S KOI 0 2, 2 9 
®li^/cDcO/)N;i.A7Jl/5^b: (Mg/cm^ ) 

[0 0 5 6] 2^^^tC*5tt-5>fJ^5t;;i.A7;UT't: 

muE) ^^wr^#u7-fe:^-;u<t)!iM^^co^ji^fi, 

gB5i^ 5 0-100%) fi^iir-^) 7-^^-)vmm 

f^E) \z'Z)\^-^x^mm'^mx^^. 
[0 0 5 7] *^B^(7)^ff^p°pti. 7^^J^A7;^^t: Ht^^^ 
mt.f^^\^^^n(Dm^ m^^^. ^G*ajp°p<hbTODy 
\z^^m'^mx%^ii^. ^wi^j^m^ 

if) . mM-mm^m. Bm^ (^^) -ikM^u^m. 

[0 0 5 8] ^^M:Wm\zn. ^m^^mcommw^^u^ 

^y^. jy\ Iz/t-. ^ U ^>y;^j:<H0O|^gaKp°p. ;^ - 

40 > \^^u^D.u—i^-o:>^^ U7--:/i/- htcft* 

%^m.(J:)^^uUEt^^\=^^x^^. 
[0 0 5 9] • «^53^»cO«^fKn°p<hbTtl. Tj^U 

ixa-^Yj:£<D:t"-^^ VTR Cti^^T^-:/ 

^ 8mmt:-x:^. t:^:t:^ ^/^i: ^'(0 tT-? 

4-^l§§. yj-iati-a. yy^v-^u. y-Y-^u^L^ 
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t*7&^^tf e>n^c ii>7S:< ch'b— a5:f&t3}^ij7-fe^ 

"T^-r ^5^ — 8 mm\:zy^:ty^'-Zf:^izy 
h U hVj: i!) . X ^ :^ - h U >^S5iS. 

[0 0 6 01 •:^mno:>if^')Y^^-)\ymmm^ 

[0 0 6 1 ] 
[0 0 6 2] 

[si:^^j] ^AT\z. mmm\z^':5\.^x^mj^^^K^mm 
\zwim'r^m. •^mm\^zn^<Dmmm\\z^y}m'^'^ti 

[0 0 6 3] t^:^. ^5S^JRl/i:b^^J^C^V^T. 
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Jt (2 mm X 2 mm X 5 0mm) 1 OO (^^®^^ 4 
Ocm^ ) OlStflg1t>7';^^^g3^§§ (^»2 0ml) 

fee e:<D7jcjS^03}s;i/'7U >a*. J i s kg i o 

2, 2 9 {^-)vixT)V'f\iYo:>m) ^r^^eoT^SL'. ^ 

2 ) ^^au/co 

[0 0 6 4] [S^Ta)^J^a3!)^^)CD*;!/AT;i/T'b K 

^*»] (1 2 OmmX 1 2 OinmX 2 m 

m) t^^ Am^m^^L^Tntat^.}^ (10 0mmX40 
mmx 2 mm ; ^^®^8 5. 6 c m^ ) ^^g/K 5 0 
m 1 ^^tf:^»JX5^U>j8)K («glL) (D^t'ffiTlf 
T^IBb. tlt^«(^{C?^S6 0t:7:3Ptrp1ir5tSbfcm. 

/JvJV^U J I S KOI 0 2, 2 9 (5t^;i/AT;i/ 

[0 0 6 5] *Sg^^Jl-2Rt/l:L^^Jl'-2 

^'xu;^ u [3- (3, 

4 - t H P^v^xxjl.) T'nti^tT-— h] 
0. 3amgB<h^UT^x>i:^Slt;i^-ri«'&T?m^ 

[0 0 6 61 It^iDTz^. ^^^W^b^#J*^iD 

(Z) S ^ m ^ W f t ^ * L T 7 y y - > ^ ffi V ^ 

[0 0 6 7] 1. 7}^UT-ir^-JHSHi 

^y^7>. (t*) ii^a.^3>} ) 

2. gg{bESih^J 

(b) : ^>^XU X U h-Jl^T- h^^X [3- (3, 
5--:/- t -7"'5^;i/-4-t:: Fd4^v\7xx;P) y'^pt: 
:t*-F] 

3. mm^mittti^ 

(c) : UT^X> 

(d) : v-yy :i7'TXv> 
[0 0 6 8] 

mi] 
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